1. Introduction. The purpose of this paper is to demonstrate the existence of steady-state solutions under appropriate conditions to the system of nonlinear partial differential equations which are used to model the elastohydrodynamics of magnetic recording systems. There are two components to these mechanical systems: a medium such as a disk pressure which develops in the air bearing between the medium and the recording head causes a deflection in the medium and since the deflection of the medium influences the pressure in the air bearing.
For simplicity, we shall restrict our attention to disk systems. Let f C R 2 be the annular region of the disk f= {x= (xl,x2) R < r < l } where r V/x21 / x22 and let F C f be the region where the head is in close proximity to the disk. Thus, we have scaled the spatial variables by the outer radius of the disk. The mathematical model that we use for the transverse displacement of the disk, u u(x, t), is given by [8] , [13] X---(Xl,X2) E ', --OO < t < (DO, where t is time, is the angular coordinate in polar coordinates, p is area density, w is the angular speed of rotation of the disk, T is tension, Ep > 0 is Young's modulus, tp is the disk thickness, is Poisson's ratio, > 0 is the air damp coefficient, p p(x, t)
is the pressure developed in the air bearing, and Pa is the ambient pressure.
It is reported in [13] For tensioned flexible recording media, the imposed tension is a scalar constant and the centrifugal tension is insignificant [13] . Thus [11] .
The pressure, p p(x, t), is obtained from the compressible Reynolds lubrication equation [3] [4] [5] , [8] , [13] 12# + 6#V. V(ph) V. (h3pVp), x (xl,x2) e F, (1.4) In this paper, we show that steady-stat.e solutions do exist for appropriate material constants, design parameters, and operating conditions. In 2, we shall give some estimates for the steady-state of (1.1). In 3, we shall review the estimates that we have obtained for (1.4) in [5] , and we shall give the analysis for the existence of steady-state solutions for the coupled system (1.1) and (1.4) . Applications to floppy disk systems and tape systems are also given in 2 and 3.
We suppose the reader familiar with the usual Sobolev spaces Hl(f), Hk(f), and H0k(f), and we refer to [1] We note that for the floppy disk, the outer edge is not bonded to a rigid support disk. In this case, the tension depends on r. Furthermore, the radial tension coefficient vanishes at the outer edge [2] . Although clamped plate boundary conditions are appropriate at the inner edge, the plate is free at the outer edge [2] . The head in a floppy disk system does not fly above the medium on an air bearing. In this case, om the Sobolev embedding theorem [1] , [7] we have that H() C C() 
Using the Cauchy-Schwarz inequality and recalling (3.6), (3.14) we deduce [7] ). So, provided we prove that " is continuous on Kg, by the Schauder fixed point theorem (see [7] ) we can conclude the existence of (u, v) satisfying (3.3), (3.5).
To prove the continuity of " we proceed as follows: let v, 6 [9] .
